Effect of plasma and carboxylesterase on the stability, mutagenicity, and DNA cross-linking activity of some direct-acting N-nitroso compounds.
The effects of mouse plasma, human plasma, and purified porcine liver carboxylesterase on nitrosourea, nitrosamide, and nitrosocarbamate chemical stability, mutagenicity, and DNA cross-linking activity were compared. These three classes of N-nitroso compounds are chemically similar but displayed different biological activities and were affected differently by plasma and carboxylesterase. Nitrosourea stability as well as mutagenicity and DNA cross-linking activity were affected negligibly by esterase or plasma. In contrast, nitrosamide and nitrosocarbamate stability, mutagenicity, and DNA cross-linking activity were rapidly decreased in the presence of plasma or carboxylesterase. For example, chemical half-lives were from 10- to 20-fold shorter for the nitrosamides and nitrosocarbamates in the presence of 5% mouse plasma. Similar decreases were seen for mutagenicity and DNA cross-linking activity. Preliminary studies indicated one active plasma component to be an enzyme, possibly an esterase. Additional factors such as sulfhydryls may also participate. Whereas some nitrosoureas are active antitumor agents, the lack of antitumor activity for analogous nitrosamides and nitrosocarbamates may reside predominantly in their rapid in vivo inactivation. These results may help to account for the high in vitro mutagenicity as compared with the low in vivo activities of nitrosamides and nitrosocarbamates.